Validity and reliability of the Functioning Disability Evaluation Scale-Adult Version based on the WHODAS 2.0—36 items  by Yen, Chia-Feng et al.
Journal of the Formosan Medical Association (2014) 113, 839e849Available online at www.sciencedirect.com
ScienceDirect
journal homepage: www.jfma-onl ine.comORIGINAL ARTICLEValidity and reliability of the Functioning
Disability Evaluation Scale-Adult Version
based on the WHODAS 2.0d36 items
Chia-Feng Yen a, Ai-Wen Hwang b, Tsan-Hon Liou c,d,
Tzu-Ying Chiu e, Hsin-Yuan Hsu a, Wen-Chou Chi c,
Ting-Fang Wu f, Ben-Shang Chang g, Shu-Jen Lu h,
Hua-Fang Liao i,*, Su-Wen Teng j,**, Wen-Ta Chiu ka Department of Public Health, Tzu Chi University, Hualien, Taiwan
b Graduate Institute of Early Intervention, College of Medicine, Chang Gung University, Taoyuan,
Taiwan
c Department of Physical Medicine and Rehabilitation, Shuang Ho Hospital, Taipei Medical University,
Taipei, Taiwan
d Graduate Institute of Injury Prevention and Control, Taipei Medical University, Taipei, Taiwan
e Institute of Medical Sciences, Tzu Chi University, Hualien, Taiwan
f Graduate Institute of Rehabilitation Counseling, National Taiwan Normal University, Taipei, Taiwan
g Department of Psychology, Soochow University, Taipei, Taiwan
h School of Occupational Therapy, College of Medicine, National Taiwan University, Taipei, Taiwan
i School and Graduate Institute of Physical Therapy, College of Medicine, National Taiwan University,
Taipei, Taiwan
j Department of Nursing and Health Care, Ministry of Health and Welfare, Taipei, Taiwan
k Ministry of Health and Welfare, Taipei, TaiwanReceived 20 February 2014; received in revised form 22 August 2014; accepted 25 August 2014KEYWORDS
disability evaluation;
International
Classification of
Functioning,
Disability and
Health (ICF);Conflicts of interest: The authors h
* Corresponding author. Hua-Fang
University, 2F., No. 420, Zhongzheng
** Corresponding author. Su-Wen Ten
Zhongxiao East Road, Nangang Distric
E-mail addresses: hfliao@ntu.edu.
http://dx.doi.org/10.1016/j.jfma.201
0929-6646/Copyright ª 2014, ElsevierBackground/Purpose: The disability eligibility determination system is based on the International
Classification of Functioning, Disability and Health (ICF) framework in Taiwan. The Functioning
Disability Evaluation Scale (FUNDES) has been developed since 2007 for assessing the status of
an individual’s activities and participation in the disability eligibility system. The purpose of this
study was to examine the reliability and validity of the FUNDES-Adult Version (FUNDES-Adult).
Methods: During 2011e2012, a total of 5736 adults with disabilities (aged 58.4 18.2 years) were
randomly recruited for a national population-based study. These adults were assessed in person byave no conflicts of interest relevant to this article.
Liao, School and Graduate Institute of Physical Therapy, College of Medicine, National Taiwan
Road, Shilin District, Taipei City 111, Taiwan.
g, Department of Nursing and Health Care, Ministry of Health and Welfare, No. 488, Section 6,
t, Taipei City 115, Taiwan.
tw (H.-F. Liao), nhswteng@mohw.gov.tw (S.-W. Teng).
4.08.008
Taiwan LLC & Formosan Medical Association. All rights reserved.
840 C.-F. Yen et al.reliability and
validity;
social participation;
WHODAS 2.0certified professionals in the authorized hospitals. Domains 1e6 of the FUNDES-Adult addressing
the performance and capability dimensions are modified from the World Health Organization
Disability Assessment Schedule 2.0e36-item version, and Domain 7 (Environmental attribute)
and capability and capacity dimensions of Domain 8 (Motor action) are designed based on the
ICF coding system.
Results: The internal consistency was excellent (Cronbach’s a 0.9). An exploratory factor anal-
ysis yielded a five-factor FUNDES structure with a variance of 76.1% and 76.9% and factor loadings
of 0.56e0.94 and 0.55e0.94 for the performance and capability dimensions, respectively. The fac-
tor loadings for the second-order confirmatory factor analysis for the performance and capability
dimensions were from 0.81 to 0.89. In Domains 1e6 and 8, the ceiling effects were from 9% to 36%,
and the floor effects were from 5% to 45%.
Conclusion: FUNDES-Adult has acceptable reliability and validity and can be used to measure ac-
tivities and participation for people with disabilities.
Copyright ª 2014, Elsevier Taiwan LLC & Formosan Medical Association. All rights reserved.Introduction
According to the Disability Report of the World Health Orga-
nization (WHO), the prevalence of disability is approximately
15% worldwide1; however, the prevalence in Taiwan in 2012 is
only 4.7%.2 One possible reason for this relatively low rate is
that the definition of disability and the evaluation system for
people with disabilities in Taiwanwere different from those in
other countries.3e5 Before 2007, people with disabilities were
viewed from a medical model that primarily emphasized the
diagnosis of diseases and impairments of the body’s function
and structures and focused less on the resulting limitations on
activity and restrictions on participation in Taiwan. However,
many developed countries have defined disability according to
the concept of the integrated model of the WHO’s 2001 In-
ternational ClassificationofFunctioning, Disability, andHealth
(ICF), which emphasized that the limitations on activity and
the restrictions on participation are the results of the inter-
action between the health condition (disease) and contextual
factors (environmental factors and personal factors).6
Many researchers have demonstrated that disability can
be described more integrally and extensively by the ICF.7,8
To enhance the social participation of people with disabil-
ities in Taiwan, the People with Disabilities Rights Protection
Act that was promulgated in 2007 regulated that since July
2012 the disability evaluation must be based on the ICF
framework. Although the ICF has been applied in clinical
intervention, the social security system,9e11 and the devel-
opment of ICF core sets in other countries,12 Taiwan is one of
the pioneer countries to use the ICF Chapter code as a basis
for the classification of disability and for the application of
ICF in the disability eligibility determination system.
To assess the status of activities and participation in the
ICF-based Disability Evaluation System, the ICF taskforce
group has developed the Functioning Disability Evaluation
Scale (FUNDES) since 2007 in Taiwan.13e15 Prior to devel-
oping FUNDES, a trial version of a functional assessment for
adults that included standardized testing methods and
qualifier ratings based on the ICF checklist was drafted.16,17
Owing to the lengthy time required to administer the trial
version, the taskforce group later decided to develop the
FUNDES-Adult Version (FUNDES-Adult), which was modified
from the 36-item version of the WHO Disability Assessment
Schedule 2.0 (WHODAS 2.0),8 and to use the FUNDES-Adult tomeasure activities and participation for people aged  18
years after 2011. The process of developing the FUNDES has
been described in other studies.13e15 The advantage of the
WHODAS 2.0 is that it can be used cross-culturally and has
been tested in > 10 countries.18 In addition to the FUNDES-
Adult, the taskforce also translated the Child and Family
Follow-up Survey19,20 into Chinese and modified its format
and content to design the FUNDES-Child Version for children
and youths aged 6e18 years.14 The psychometric properties
of the FUNDES-Child version have been examined and pub-
lished.21,22 The purposes of the present study were to
examine the internal consistencies of reliability, the floor
and ceiling effects in every domain, and the construct val-
idity of the FUNDES-Adult Version for adult with disabilities.Materials and methods
This study was a cross-sectional study embedded in a na-
tional population-based study approved by the Taipei Medi-
cal University-Joint Institutional Review Board (approval
numbers 201004001 and 201205042). The data were
collected in 239 hospitals authorized to evaluate peoplewith
disabilities in Taiwan from August 1, 2011 to May 31, 2012 in
order to examine the feasibility of the new disability eval-
uation system and the psychometric properties of the mea-
sures. Before and during the period of data collection, we
conducted 27 8-hour training programs for the testers of
FUNDES from June 2011 to December 2011when the FUNDES-
Adult was developed in order to control the quality of data
collection.23 All FUNDES evaluations were conducted using
face-to-face interviews with the individuals with disabilities
by one qualified tester. The qualified testers of the FUNDES
were licensed professionals who had experience in providing
services to people with disabilities for at least 1 year in their
field (i.e., physical therapy, occupational therapy, speech
therapy, psychology, nurse, or social work) and had passed
the examinations of the 8-hour training programs. When the
participants were identified as having a mental impairment
or a communication disability and unable to answer the
FUNDES-Adult questions by themselves, a proxy interview
with their primary caregivers was performed. In addition to
the interview, all of the participants were tested directly to
collect data on their motor capacities.
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The participants aged  18 years were officially registered in
the former Disability Eligibility Determination System of
Taiwan as having disabilities.We randomly recruited a total of
9220 adults with disabilities who signed an informed consent
agreement before being assessed with the FUNDES-Adult.
To reduce bias, data with missing items that were  30%
in one of the domains (i.e., Domains 1e6) of the FUNDES-
Adult24,25 were excluded. Ultimately, there were 5736
samples in the present study.
Materials
The FUNDES-Adult was developed based on the 36-item
version of WHODAS 2.0, the trial version for functional
assessment, and the activity and participation (d code) and
environmental factors (e code) components of the ICF
coding system.13e15 The FUNDES-Adult includes 97 items in
eight domains, with performance and capability dimensions
in Domains 1e6 (cognition, mobility, self-care, getting
along with others, life activities, and participation) and
capability and capacity dimensions in Domain 8 (motor
action). Domain 7 (environmental attributes) includes items
that measure the perceived environmental barriers that
people encountered14 (see Appendix 1). The items of the
performance dimensions in Domains 1e6 of the FUNDES-
Adults were translated from the WHODAS 2.0 with some
modifications to adapt to the Chinese culture, such as to
modify sexual activities (D4.5) to “intimacy behaviors”. For
meeting the purposes of the disability eligibility determi-
nation, the taskforce group designed a capability dimension
that was added to each item of Domains 1e6.
In the face-to-face interview, the testers collected in-
formation on people’s level of difficulty in daily living. The
difficulty levels of the performance dimensions of Domains
1e6 were judged with typical assistive technology and per-
sonal assistances, and those of the capability dimensions
were assessed without the aid of devices and personal as-
sistances. To increase the comprehensiveness of the
FUNDES-Adult, the taskforce group selected items with ca-
pacity and capability dimensions from the trial version to
form Domain 8 (motor action).13 Each participant was
personally tested to collect the capacity scores in Domain 8.
The capability score of Domain 8was rated from interviewing
the participants themselves or their proxies, as in Domains
1e6. To provide basic information for the next step of the
disability eligibility, needs assessment, the taskforce group
designed Domain 7 (environmental attributes) to collect the
availability and accessibility of eight e-codes related to the
welfare services listed in the Act. The linked ICF codes of
each item of the FUNDES-Adult are listed in Appendix 1.
Data analysis
Windows SPSS 20.0 (SPSS Inc., Chicago, IL, USA) and AMOS
20.0 (2011 Amos Development Corporation) were used to
analyze the reliability by Cronbach’s a and validity by a
principal components analysis of the exploratory factor
analysis (EFA) for the performance and capability di-
mensions of the FUNDES-Adult.Data reduction of the FUNDES-Adult
First, the cases with a missing data rate of  30% in Domains
1e6 for the performance and capability dimensions were
excluded.24,25 Next, using AMOS 20.0, we conducted mean
imputation for the data with only one missing value in Do-
mains 1e6, and conducted Bayesian imputation, one of the
multiple imputationmethods, for the data that hadmore than
one missing value. The imputed values ranged from 0 to 4.
Then, according to the complex scoringmode ofWHODAS 2.0,
we converted the original scores to 0e100 for each domain
and proceeded to total the summary scores of Domains 1e6.8
For Domain 7, we calculated the barrier scores from the
applicable items to 0e100 for each individual. The higher the
scores, the more barriers there were (where 0Z no barriers
items; 100Z barriers in all applicable items). For Domain 8,
the average score of seven items was also converted to
0e100. The higher scores indicated more limitations (where
0Z no difficulty; 100Z extremely high difficulty).
Indicators of reliability and validity of the FUNDES-Adult
The indicator of the reliability was internal consistency
(Cronbach’s a), which was considered perfect for a > 0.9,
good at a Z 0.8e0.9, and acceptable at a Z 0.6e0.8.26
The indicators of validity were the ceiling and floor ef-
fects, and the construct validity. For investigating the
distinguishability of the domains’ scales, the ceiling and
floor effects were examined. The ceiling effect was the
proportion of persons with scores of 100, and the floor ef-
fect was the proportion of scores with 0 in Domains 1e8.
The ceiling and floor effects were to present the possible
limitations of the FUNDES-Adult, the utility in disability
evaluation. The construct validity included the EFA and the
confirmatory factor analysis (CFA). We used the principal
components analysis of the EFA for the performance (Do-
mains 1e6) and capability dimensions (Domains 1e6 and 8)
of the FUNDES-Adult. The items of Domain 8 do not have
performance dimensions and were therefore not included
for the EFA. The second-order CFA for Domains 1e6 was
used to confirm the two-level hierarchical structure with
one general disability factor proposed by the WHODAS 2.0.8
The criteria for determining the EFA were factor loadings,
and the total variance explained of models that values of
factor loadings could be accepted by > 0.6 and good total
variance explained of models was > 70%. The goodness-of-
fit indicators of CFA were root mean square error approxi-
mation (must be < 0.05), nonnormal fit index (must
be > 0.9), comparative fit index (must be > 0.9), and
Akaike information criterion (better for the lower value).27
Results
Characteristics of the samples
Among the participants, 55% were male with an average age
of 58.4 years (Table 1). The largest proportion of ages fell
within the range of 40e65 years (46%). Most of the partici-
pants were categorized as mild to moderate severity degree
in the old disability eligibility system (74%), 62% lived inde-
pendently in the community, 11.8% had jobs with income
(9.4% paid work and 2.4% self-employed), and 37% of the
participants lived in northern Taiwan.
Table 1 Demographic characteristics of the study sample
(n Z 5736).
Variables N or mean % or SD
Male sex 3162 55
Age, y 58.4 18.2
Working status (n Z 5109)
Paid work 482 9.4
Self-employed 122 2.4
Volunteer 25 0.5
Student 33 0.6
Homemaker 354 6.9
Retired 991 19.4
Unemployeddhealth reason 2383 46.6
Unemployeddnonhealth reason 368 7.2
Other 351 6.9
Living situation (n Z 1887)
Independent in community 1169 62
Assisted living in community 365 19
In institution 353 19
Geographic location
Northern 2137 37
Central 1559 27
Southern 1637 29
Eastern 338 6
Islands 65 1
Severity (n Z 5735)
Mild 2106 37
Moderate 2096 37
Severe 995 17
Extreme 538 9
SD Z standard deviation.
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disability eligibility determination system in Taiwan. The
distribution of the types of participants in this study was as
follows: visual impairment 4.4%, hearing impairment 10.3%,
balance impairment 0.6%, voice or speech dysfunction
1.1%, intellectual disability 2.3%, severe facial impairment
0.2%, limbs’ disability 27.8%, senile dementia 5.7%, autism
0.1%, chronic psychosis 26.6%, stubborn (difficult-to-cure)
epilepsy 1%, loss of functions of primary organs 9.1%, mul-
tiple disabilities 9.6%, persistent vegetative status 1.0%,
chromosomal abnormality 0.06%, and rare disorders,
metabolic diseases, and other inherent defects  0.1%.
For the sample representativeness, there were no sig-
nificant differences in sex, age, living area, and levels of
severity of disability compared with the norm of the pop-
ulation with disabilities in Taiwan (p > 0.05).2 Between the
excluded and included individuals, there were no signifi-
cant differences in sex (p > 0.05), but there were signifi-
cant differences in age, working status, and severity of
disability (p < 0.05).
Differences between capability and performance/
capacity scores
The total summary score of Domains 1e6 of the FUNDES-
Adult was 45.8  29.5 in the performance dimension and
49.3  30.7 in the capability dimension. The capabilityscores were significantly higher than the performance
scores for Domains 1e6 (p < 0.05 in all domains) and for the
total summary scores (p < 0.05) by paired t test. The
capability scores were also significantly higher than the
capacity scores for Domain 8 (p < 0.05; Table 2).
Reliability of FUNDES-Adult
Table 2 shows the mean scores of the barrier percentages
and the internal consistency of Domains 1e8 of the
FUNDES-Adult. The internal consistencies (Cronbach’s a) of
the eight domains ranged from 0.89 to 0.97 (p < 0.05).
Ceiling and floor effects of Domains 1e8 of FUNDES-Adult
The ceiling effects in Domains 1e6 were from 9% to 34% for
the performance dimensions and from 12% to 36% for the
capability dimensions (Table 2). Among the six domains,
Do5-2 Life activities: household had the strongest ceiling
effect, with 34% and 36% of the participants rating 100
(extremely high difficulty) in household performance and
capability, respectively. The floor effects in Domains 1e6
were from 5% to 43% for the performance dimensions and
from 4% to 41% for the capability dimensions (Table 2). For
the total summary score, the ceiling effects were 4.1% and
5.8% for the performance and capability dimensions,
respectively, and the floor effects were 1.6% and 1.3%,
respectively. This indicates that approximately 1.5% of
participants were rated 0 (no difficulty), and approximately
5.0% were rated 100 (extremely high difficulty) in daily
activities and participation as a whole in Domains 1e6. The
ceiling and floor effects of Domain 7 were 12% and 27%,
respectively, illustrating that 27% participants did not
experience the listed environmental barriers. In Domain 8,
the ceiling and floor effects were 11% and 45% for the
capability dimension, and 13% and 31% for the capacity
dimension, respectively.
EFA of the FUNDES-Adult
Table 3 shows the EFA results, indicating a potential five-
factor structure for the performance dimensions of the
FUNDES-Adult: “Cognition and interaction”, “Mobility and
self-care”, “Participation”, “Work or school activities”, and
“Household activities” (factor loading 0.56e0.94). The
total explained variance of this model was 76.1%. Table 4
shows the five-factor structure for the capability dimen-
sion of the FUNDES-Adult, with 76.9% of the total variance
explained. The five factors were named “Basic capability”,
“Cognition and interaction”, “Participation”, “Work or
school activities”, and “Household activities” (factor
loading 0.55e0.94).
CFA of Domains 1e6 in FUNDES-Adult
Figs. 1 and 2 show the second-order CFA for the perfor-
mance and capability dimensions of Domains 1e6, respec-
tively. The first-order factors were the six domains, each
containing from four to eight items. Among the six first-
order factors, the items of Domain 5 (Life activities) have
the largest factor loadings (0.93e0.96), whereas the items
of the Domain 6 (Participation) have the smallest factor
loadings (0.66e0.80, 0.67e0.82). The second-order factor,
the general disability factor, had factor loadings ranging
from 0.81 to 0.87 for performance dimensions, and from
0.81 to 0.89 for capability dimensions in Domains 1e6.
Table 2 Mean scores or barrier percentages and internal consistency of Domains 1e8 of the Functioning Scale of the Disability
Evaluation System-Adult Version (n Z 5736).
Domains (Do) Dimensions Mean  SDa Floor, n (%) Ceiling, n (%) Cronbach’s a
Do1 Cognition Performance 43.8  33.5 774 (13) 649 (11) 0.93
Capability 46.0  33.9 723 (13) 735 (13) 0.93
Do2 Mobility Performance 42.0  37.7 1442 (25) 928 (16) 0.93
Capability 46.5  40.3 1408 (25) 1401 (24) 0.95
Do3 Self-care Performance 31.0  35.8 2230 (39) 635 (11) 0.91
Capability 38.8  40.1 1982 (35) 1086 (19) 0.91
Do4 Getting along Performance 49.7  36.1 1038 (18) 1018 (18) 0.91
Capability 51.6  36.5 991 (17) 1162 (20) 0.91
Do5-1 Household Performance 56.8  39.5 1085 (19) 1922 (34) 0.93
Capability 60.0  39.2 876 (17) 2077 (36) 0.93
Do5-2 Work or school activitiesb Performance 31.3  37.8 673 (43) 276 (18) 0.97
Capability 33.7  38.6 640 (41) 293 (19) 0.97
Do6 Participation Performance 49.9  29.8 264 (5) 497 (9) 0.90
Capability 53.3  30.6 215 (4) 675 (12) 0.91
Do8 Motor action Capabilityc 28.7  36.8 2491 (45) 594 (11) 0.91
Capacityd 39.6  38.8 901 (31) 385 (13) 0.93
Do7 Environmental attributese Barrier 40.0  36.8 715 (27) 317 (12) 0.89
Note. p < 0.05, Capability scores > Performance scores in Domains 1e6 and Capacity scores > Capability scores in Domain 8 by paired t
tests.
a Values after imputations.
b n Z 1568 due to inapplicable condition for that domain.
c n Z 5575 due to missing response.
d n Z 2945 due to missing response.
e n Z 2673 due to inapplicable condition for that domain.
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This is the first study to examine the reliability and validity
of the FUNDES-Adult for people with disabilities. The re-
sults demonstrated that this new measure had acceptable
reliability and validity in people with disabilities and can be
used to measure limitations of daily life and social partic-
ipation in the disability evaluation system in Taiwan.
The excluded individuals were significantly older,
comprised a higher proportion of retired and unemployed
persons, and had higher disability grades than the included
participants. The excluded individuals did not have expe-
riences of working and social participation, leading to
numerous inapplicable items that were treated as missing
data in this study. However, this is not expected to affect
the representativeness of the present study. Comparing
with the norm of the population with disabilities in Taiwan,
there were no significant differences (p > 0.05).2
Internal consistency of the FUNDES-Adult
The internal consistency of FUNDES-Adult Domains 1e6,
which were derived from the WHODAS 2.0 (Cronbach’s
aZ 0.91e0.97), was similar to or better than that of other
countries’ versions of the WHODAS 2.0d36 items, such as
Germany (Cronbach’s aZ 0.70e0.97),28 English (0.71e0.94
in Australia and Canada),29 Belgium, France, Italy, The
Netherlands, and Spain (>0.87).18 In Domains 7 and 8, the
internal consistency was also close to 0.9. Therefore, there
was excellent internal consistency in every domain,
whether in the performance, capability, or capacity di-
mensions of the FUNDES-Adult.Floor and ceiling effects
The floor and ceiling effects of the performance dimension
of Domains 1e6 of the FUNDES-Adult were smaller than
those in other language versions of the WHODAS 2.0.8,24,30,31
The present study demonstrated that in the FUNDES-Adult
the floor effects (percentage of 0 score, no difficulty) of
Do5-2 (43% and 41% of the performance and the capability
dimensions, respectively) were the strongest among Do-
mains 1e6. This might indicate that the items in Do5-2 were
probably too difficult for people with disabilities in Taiwan.
In the present study, the second-ranked floor effects of the
performance dimension comprised the Domain Self-care
(39%). The results differed from those in an Italian study,
which showed that the strongest floor effect was Domain 3
Self-care (52.4%) for one group with disabilities.31 The per-
formance difficulties could be influenced by environmental
attributes, including support from the society, the local
welfare policy, as well as systems and services for people
with disabilities. Whether the high proportion of no diffi-
culty or extremely high difficulty was correlated with the
environmental attributes requires further studies.
Factor analysis of the FUNDES-Adult Version
The EFA of the performance dimension of the FUNDES-Adult
in both the capability and performance dimensions yielded
a five-factor structure, and the total variance explained by
the five factors (76.1%, 76.9%) were higher than the vari-
ance reported in other countries.28,29,31 The five-factor
structure differed from the six-factor structure of the
original WHODAS 2.0 English version. However, there is a
Table 3 Factor loadings of the performance dimension of Domains 1e6 of the FUNDES-Adult by exploratory factor analysis
(n Z 1569).
Item no. Factors
1 2 3 4 5
D1.6 Conversation 0.814 0.197 0.205 0.102 0.067
D1.5 Understanding 0.795 0.216 0.155 0.077 0.026
D4.1 Dealing with strangers 0.748 0.204 0.253 0.095 0.192
D4.2 Maintaining a friendship 0.720 0.185 0.311 0.128 0.264
D1.2 Remembering to do important things 0.719 0.334 0.231 0.135 0.124
D1.3 Problem-solving 0.707 0.350 0.231 0.156 0.246
D1.4 Learning a new task 0.704 0.334 0.237 0.143 0.239
D4.4 Making new friends 0.699 0.212 0.335 0.111 0.299
D4.3 Getting along with people close to 0.691 0.239 0.328 0.134 0.169
D1.1 Concentration 0.676 0.381 0.213 0.124 0.151
D4.5 Sexual activities 0.609 0.242 0.326 0.117 0.378
D3.2 Getting dressed 0.269 0.826 0.196 0.115 0.073
D3.1 Washing whole body 0.230 0.817 0.183 0.113 0.124
D2.3 Moving around inside home 0.262 0.813 0.195 0.121 0.182
D2.4 Getting out of home 0.286 0.792 0.228 0.120 0.210
D2.2 Standing up from sitting 0.261 0.790 0.185 0.105 0.175
D3.3 Eating 0.299 0.759 0.201 0.118 0.038
D2.5 Walking a long distance 0.161 0.724 0.264 0.107 0.336
D2.1 Standing for long periods 0.225 0.720 0.260 0.082 0.272
D3.4 Staying by self for a few days 0.327 0.599 0.221 0.193 0.301
D6.6 Health affects family finances 0.180 0.181 0.750 0.157 0.060
D6.7 Health affects family 0.277 0.227 0.749 0.150 0.080
D6.5 Health affects one’s emotion 0.292 0.196 0.748 0.122 0.102
D6.3 Others affects one’s dignity 0.330 0.189 0.670 0.116 0.157
D6.4 Health affects time consumption 0.280 0.338 0.637 0.126 0.228
D6.8 Doing things for relaxation or pleasure 0.310 0.270 0.612 0.153 0.253
D6.1 Joining in community activities 0.349 0.262 0.564 0.096 0.382
D6.2 Because of environmental barriers 0.326 0.420 0.556 0.122 0.251
D5.8 Work performed as quickly as needed 0.141 0.144 0.148 0.937 0.131
D5.6 Do important work/school tasks well 0.165 0.152 0.149 0.935 0.132
D5.7 Getting done all needed work 0.153 0.165 0.155 0.934 0.135
D5.5 Day-to-day work/school 0.117 0.113 0.155 0.911 0.097
D5.2 Do important household tasks well 0.322 0.398 0.266 0.238 0.705
D5.4 Household work performed as quickly as needed 0.320 0.381 0.256 0.231 0.705
D5.1 Household responsibilities 0.343 0.378 0.287 0.220 0.695
D5.3 Do all needed household work 0.340 0.491 0.268 0.223 0.644
Variance explained (Total Z 76.1%) 20.9% 20.6% 14.2% 11.4% 9.1%
Factor 1Z cognition and interaction; Factor 2Z mobility and self-care; Factor 3Z participation; Factor 4Z work or school activities;
Factor 5 Z household activities; FUNDES-Adult Z Functioning Scale of the Disability Evaluation System-Adult Version.
844 C.-F. Yen et al.similar structure pattern between the FUNDES-Adult and
WHODAS 2.0 in terms of performance dimension. Both of
them had a participation factor. Factor 1 (Cognition and
interaction) of the FUNDES-Adult combined Domain 1
(Cognition) and Domain 4 (Getting along) of the WHODAS
2.0. The FUNDES-Adult’s Factor 2 (Mobility and self-care)
was a combination of Domain 2 and Domain 3 of WHODAS
2.0.
The CFA confirmed that Domains 1e6 of the FUNDES-
Adult had the same two-level hierarchical structure with
one general disability factor as the WHODAS 2.0. In addi-
tion, in either performance or capability dimension, the
CFA showed strong correlations among items of each
domain except for Domain 6, and between the domains and
the general disability factor (all factor loadings >0.8)(Figs. 1 and 2). The researchers or clinicians may use the
scores of the original six factors of the WHODAS 2.0 or
scores of the five factors of the FUNDES-Adult to explore
the functioning status of persons with disabilities. The only
item with factor loadings < 0.7 (performance dimension
0.66 and capability dimension 0.67) was D6.6 (“How much
has your health been a drain on financial resources of you or
your family”) in Domain 6. However, it is still higher than
the usual criterion of 0.6.27 In comparison to a cross-
country study of the WHODAS 2.0,8 the factor loadings
between the domains and the general disability factor in
our CFA structure (0.81e0.87; Fig. 1) was lower. However,
the model of goodness-of-fit statistics were still acceptable
(the index of the goodness-of-fit statistics nonnormal fit
index and CFI >0.9) in the present study.
Table 4 Factor loadings of the capability dimension of Domains 1e6 and 8 of the FUNDES-Adult using the exploratory factor
analysis (n Z 1547).
Item no. Factor
1 2 3 4 5
D8.4 Stand up from chair sitting 0.884 0.220 0.171 0.082 0.103
D8.7 Sit onto the chair 0.881 0.232 0.169 0.088 0.091
D8.6 Walk for 3 m and return 0.867 0.213 0.175 0.099 0.150
D8.5 Bend down to pick something up 0.843 0.168 0.185 0.112 0.185
D8.2 Button up 0.816 0.304 0.182 0.096 0.062
D3.2 Getting dressed 0.795 0.241 0.198 0.089 0.308
D8.3 Tie something 0.790 0.283 0.223 0.109 0.028
D2.2 Standing up from sitting 0.767 0.197 0.183 0.075 0.354
D2.3 Moving around inside home 0.763 0.213 0.202 0.102 0.387
D3.1 Washing your whole body 0.749 0.200 0.208 0.078 0.393
D8.1 Picking up a pen or spoon 0.749 0.329 0.154 0.100 0.199
D2.4 Getting out of home 0.742 0.228 0.229 0.099 0.415
D3.3 Eating 0.713 0.308 0.208 0.105 0.194
D2.1 Standing for long periods 0.684 0.186 0.254 0.050 0.424
D2.5 Walking a long distance 0.666 0.139 0.253 0.091 0.487
D3.4 Staying by self for a few days 0.550 0.331 0.243 0.156 0.486
D1.6 Conversation 0.172 0.828 0.161 0.066 0.047
D1.5 Understanding 0.176 0.793 0.126 0.059 0.015
D4.1 Dealing with strangers 0.219 0.756 0.262 0.104 0.113
D1.2 Remembering to do important things 0.302 0.724 0.213 0.105 0.144
D4.2 Maintaining a friendship 0.220 0.720 0.326 0.133 0.170
D1.3 Problem-solving 0.317 0.717 0.205 0.145 0.287
D1.4 Learning a new task 0.300 0.713 0.234 0.130 0.262
D4.4 Making new friends 0.226 0.711 0.341 0.124 0.241
D4.3 Getting along with people close to 0.241 0.698 0.333 0.137 0.108
D1.1 Concentration 0.361 0.683 0.196 0.095 0.161
D4.5 Sexual activities 0.250 0.623 0.317 0.120 0.317
D6.5 Health affects one’s emotion 0.191 0.295 0.758 0.112 0.089
D6.70.Health affects family 0.230 0.280 0.743 0.143 0.111
D6.6 Health affects family finances 0.191 0.182 0.735 0.159 0.087
D6.3 Others affects one’s dignity 0.203 0.341 0.677 0.104 0.129
D6.8 Doing things for relaxation or pleasure 0.283 0.322 0.634 0.143 0.216
D6.4 Health affects time consumption 0.336 0.314 0.625 0.134 0.196
D6.1 Joining in community activities 0.252 0.359 0.577 0.130 0.348
D6.2 Because of environmental barriers 0.423 0.316 0.553 0.129 0.261
D5.6 Do important work/school tasks well 0.137 0.166 0.148 0.940 0.113
D5.8 Work performed as quickly as needed 0.130 0.140 0.154 0.940 0.114
D5.7 Getting done all needed work 0.150 0.156 0.158 0.938 0.111
D5.5 Day-to-day work/school 0.084 0.114 0.152 0.918 0.088
D5.4 Household work performed as quickly as needed 0.366 0.350 0.292 0.223 0.646
D5.2 Do important household tasks well 0.385 0.345 0.307 0.240 0.638
D5.1 Household responsibilities 0.377 0.368 0.328 0.222 0.611
D5.3 Do all needed household work 0.504 0.351 0.306 0.216 0.588
Variance explained (Total Z 76.9%) 27.0% 18.8% 12.6% 9.6% 9.0%
Factor 1Z basic capability; Factor 2Z cognition and interaction; Factor 3Z participation; Factor 4Z work or school activities; Factor
5 Z household activities; FUNDES-Adult Z Functioning Scale of the Disability Evaluation System-Adult Version.
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There were high rates of missing responses in this study.
Approximately 3500 of the cases had missing values of
 30% in Domains 1e6 among the initial 9220 participants.
Garin et al’s study24 demonstrated missing values of only 5%
for persons with chronic illnesses in a Western country.
Cultural differences may produce different rates ofresponses. For the Domain 1e6 items of the FUNDES-Adult,
the highest percentage of missing values was for D4.5
Sexual activities, and the second highest percentage for
missing values was for D3.4 Staying by self for a few days.
Chinese people usually stay with their families and are
reluctant to talk about sexual activities, which resulted in a
high percentage of missing values (not applicable).32
Although there was excellent internal consistency in
each domain of the FUNDES-Adult, testeretest reliability
Figure 1 Factor structure of the performance dimension of Domains 1e6 of the Functioning Disability Evaluation Scale-Adult
Version by the confirmatory factor analysis. Goodness-of-fit statistics for the three models compared: RMSEA Z 0.074;
NNFIZ 0.93; CFIZ 0.93; and AICZ 14880.3. AICZ Akaike information criterion; CFIZ comparative fit index; NNFIZ nonnormal
fit index; RMSEA Z root mean square error approximation.
846 C.-F. Yen et al.and inter-rater reliability are important psychometric
properties for meeting the standards of a high-quality
measure that should be investigated further in the future.Conclusion
The FUNDES-Adult, which was derived from the ICF code
system and the WHODAS 2.0, is a new scale for measuring
the activity and participation status for disability evalua-
tion in Taiwan. The present study demonstrates that thisFigure 2 Factor structure of the capability dimension of Domains
using the confirmatory factor analysis. Goodness-of-fit statistics f
CFI Z 0.92; and AIC Z 17272.54. AIC Z Akaike information criter
RMSEA Z root mean square error approximation.new measure has acceptable reliability and validity in
people with disabilities. However, its intra- and inter-rater
reliability and concurrent validity require further study.
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Appendix 1. Items of the eight domains of the Functioning Scale of the Disability Evaluation
System 7.0-Adult Version.
Domains Items and labels ICF-code linking
Do1 Cognition
(6 items)a
D1.1 Concentration b140 Attention functions; d160 Focusing attention;
d110ed129 Purposeful sensory experiences
D1.2 Remembering to do
important things
b144 Memory functions; d159 Basic learning,
other specified and unspecified
D1.3 Problem-solving d175 Solving problems; d130ed159 Basic learning;
d177 Making decisions
D1.4 Learning a new task d1551 Acquiring complex skills
D1.5 Understanding d310 Communicating withdreceivingdspoken
messages
D1.6 Conversation d3500 Starting a conversation; d3501 Sustaining
a conversation
Do2 Mobility
(5 items)a
D2.1 Standing for long periods d4154 Maintaining a standing position
D2.2 Standing up from sitting d4104 Standing
D2.3 Moving around inside home d4600 Moving around within the home;
d455 Moving around
D2.4 Getting out of home d4602 Moving around outside the home and
other buildings
D2.5 Walking a long distance d4501 Walking long distances
Do3 Self-care
(4 items)a
D3.1 Washing whole body d5101 Washing whole body
D3.2 Getting dressed d540 Dressing
D3.3 Eating d550 Eating
D3.4 Staying by self for a few days d510ed650 Combination of multiple self-care
and domestic life tasks
Do4 Getting along
(5 items)a
D4.1 Dealing with strangers d730 Relating with strangers
D4.2 Maintaining a friendship d7500 Informal relationships with friends
D4.3 Getting along with people
close to
d750 Informal social relationships
d760 Family relationships; d770 Intimate
relationships;
D4.4 Making new friends d7500 Informal relationships with friends;
d7200 Forming relationships
D4.5 Sexual activities d7702 Sexual relationships
Do5 Life activitiesa
Do5.1 Household
activities (4 items)
D5.1 Household responsibilities d6 Domestic life
D5.2 Do important household
tasks well
d640 Doing housework; d210 Undertaking a
single task; d220 Undertaking multiple tasks
D5.3 Do all needed household work d640 Doing housework; d210 Undertaking a
single task; d220 Undertaking multiple tasks
D5.4 Household work performed
as quickly
as needed
d640 Doing housework; d210 Undertaking a
single task; d220 Undertaking multiple tasks
Do5.2
Work or school
activities (4 items)
D5.5 Day-to-day work/school d850 Remunerative employment;
d830 Higher education; d825 Vocational
training; d820 School education
D5.6 Do important work/school
tasks well
d850 Remunerative employment; d830 Higher
education; d825 Vocational training;
d820 School education; d210 Undertaking
a single task; d 220 Undertaking multiple tasks
D5.7 Getting done all needed work d850 Remunerative employment; d830 Higher
education; d825 Vocational training;
d820 School education; d210 Undertaking
a single task; d220 Undertaking multiple tasks;
d230 Carrying out daily routine
(continued on next page)
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Domains Items and labels ICF-code linking
D5.8 Work performed as quickly
as needed
d850 Remunerative employment; d830 Higher
education; d825 Vocational training; d820 School
education; d210 Undertaking a single task;
d220 Undertaking multiple tasks; d240 Handling
stress and other psychological demands
Do6 Participation
(8 items)a
D6.1 Joining in community
activities
d910 Community life
D6.2 Because of environmental
barriers
d9 Community, social and civic life; e component
D6.3 Others affects one’s dignity d940 Human rights; e4 chapter
D6.4 Health affects time
consumption
Not linkable (impact question)
D6.5 Health affects one’s emotion b152 Emotional functions
D6.6 Health affects family finances d8700 Personal economic resources
D6.7 Health affects family Not linkable (impact question)
D6.8 Doing things for relaxation
or pleasure
d920 Recreation and leisure
Do7 Environmental
attributes (8 items)c
D7.1 Food and drugs for personal
consumption
e110 Products or substances for personal
consumption
D7.2 Products and technology for
personal use
in daily living
e115 Products and technology for personal
use in daily living
D7.3 Products and technology for
personal indoor
and outdoor mobility and
transportation
e120 Products and technology for personal
indoor and outdoor mobility and transportation
D7.4 Products and technology for
communication
e125 Products and technology for communication
D7.5 Products and technology for
education
e130 Products and technology for education
D7.6 Financial assets e1650 Financial assets
D7.7 Climate e225 Climate
D7.8 Social security services e5700 Social security services
Do8 Motor action
(7 items)b
D8.1 Pick up a pen or spoon d4400 Picking up
D8.2 Button up d4402 Manipulating
D8.3 Tie something d4408 Fine hand use, other specified
D8.4 Stand up from chair sitting d4104 Standing
D8.5 Bend down to pick
something up
d4105 Bending
D8.6 Walk for 3 m and return d450 Walking
D8.7 Sit onto the chair d4103 Sitting
Note. One extra item is used to ask about having assistive devices or personal assistance in daily life in Domains 1e6 and Domain 8. Two
extra items are used to ask about the health impacts on working and salary in each dimension of Domain 6.
a Each item has performance and capability dimensions through interviewing, scoring 0e4 for level of difficulty (rated as follows:
0 Z no difficulty; 1 Z slight; 2 Z medium; 3 Z high; 4 Z extremely high or unable) and 9 for not applicable.
b Each item has a capability dimension through interviewing, scoring 0e4 for degree of personal assistance with usual devices, and
each item has a capacity dimension through direct testing without mobility devices, scoring 0e4 (0Z no assistance; 1Z supervision or
verbal cue; 2 Z a little physical assistance; 3 Z lots of physical assistance; 4 Z complete physical assistance).
c Through interviewing, dichotomy score: 0 Z no environmental barrier or open access; 1 Z encounter environmental barrier.
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